SHUTLTLE CRITICAL ITEMS LIS — QOREITER

SUBSYSTEM :ACTUATION MECH-RADIATORS FMEA NO 02-4C -153 -2 REV:nz/07/88

ASSEMBLY RADIATOR DEDLOYMENT CRIT. FUMC: LR
F/N RI IMC237-0037-0005% cRI7. HLW: 2
P/N VENLCOR:132320-22 HOQVER ELECTRIC VEH-CLE 1laz 133 104
QUANTITY :a ' EFFECTIVITY: xz X .4

:2 PER SILDE PHASE(S] : PL Lo o0 X 0O L3

REDONDANCY SCREEN: A-PASS B-FAIL C-PASS
PREPARED BY: APPRO : 2

DES M. A. ALLEN DES
REL M. B, MOSEOWITZ REL e
QE W. J. SMITH QE e s -

ITEM: :
MOTORES, RUTATIQWAL DRIVE

FUMCTION :
THE ELECTRIC MCOTORS ARE TNSTALLED ON THE POWER DRIVE UNIT (POU) AND
FPROVIDE THZ DRIVE MGTION THRU TORQUE SHAFTS, ROTARY ACTUATCRS AND
BELLCRANKS FOR DEFLOYING THE RADIATOR.

FATLIRE MCODE:
ERAFKE FATIIS TO EMGAGE

CAUSE(S) :
ADVERSZE TOLLERANCES/WEAR, CONTAMINATION/FOREIGN GBJECT/DEBRIS, OEFECTIVE

FARAT/MATERTAL OR MANUFACTURING DEFECT, FAILURE/DEFLECTIAN OF INTERNAL
FamT .

EFFECTS ON:
(A) SUBSYSTEM (B)INTERFACES (C)MISSION (D)CREW/VERICLE

(A) LOSS aF REDUNDANCY.
(B) MO EFFECT UNLESS PCWER I3 LOST TO ASSCCIATID MOTOR.

(C,D) HO EFFECT. HOWEVEER, IF ASSOCTATED MOTOR FATLS, RIDUNDANT MOTOR
WILL BACRDRIVE THRCUGH BRAKE, CAUSING LOSS oOF ACTUATOR OUTELT TORQUE AD
PAILURE T0Q DEFLOY/STUW RADIATOR. POSSIBLE LOSS OF CREW/VEHICLE IF

RADIATOR CANNOT BE STOWED RESULTING IN INTERFERENCE WITH CLOSING oF
PAYLOAD BAY DODCRS.

FAILS REDUNDANCY SCREEN "BY SINCE NORMAL OPERATIONS UST DUAL MOTOR
FUNCTION. '
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DISPOSITION & RATIOMALE: _
(A)DESIGN (B)TEST (C)INSPECTICN (D)FATLURE HISTORY (E)OPERATIGNAL USE

A} DESIGH

t éGTGR I ENCLOSED Po PREVENT SONTAMINATICN, TLTIMATE FACTOR CF SAFETY IS
1.4, MATERTALS CHCSEN TO MINIMIZE WEAR AND PREVENT PARTICLE GENERATICOHN.
DESTGN OF THE ACTUATION 3YSTEM FERMITS PARTIAL WORIARCUND OF SECCHD
FAILURE (SEE EFFECTS] BY EXTRAVEHICULAR ACTIVITY (EVA) CREW IF PAYLOAD
DCES NOT LIMIT ACCESS AND IF RADIATORS ARE FULLY DEPLOYED.

(8) TEST
QUALIFICATION TEST: A STMILAR ACTUATOR HAS BEEN CERTIFIED BY CR-I13-Z87-
0o03T7T=00013. QUALIFICATION TESTS INCLUDE: ACCTPTANCE TEST TO VERITY
COMTORMANGE WITH THE REQUIEEMENTS NOTED BELCSW FoR ACCERTAMCE TEST.
HOMIDITY TEST - TEST IN ACCORDANCE WITH MIL-STD-@10B, METHOD 507,
PRACTOURE IV: QUALTFICATICHN ACCEPTANCE VIBRATION TEST (QAWT) - 20 To
2,000 HZ RAMGE WITH MAXNTMUM OF 4.087 g2/HZ FROM B9 TO 350 HZ FCR 2.5
MINUTES PFFR AXIS; QOREITAL FLIGHT TEST - 20 TO 2.000 HI RANGE WIT
MAXIMUM OF 0.2 g2/HZ FROM S0 TO 200 HZ IOR 27 MINUTES FER axls aT LEVIL
rEt AND WITH AN OF 0.75 g2/HZ FROM S5 TO 300 HEZ FOR 31 MINUTES PER AXIZ
AT LEVEL "AY%: SHQCE TEST - TEST IN ACCORDANCE WITH MIT-STD-410B, METHOCTC
2ls.1, PROCEDURE I THERMAL/VACITM = THE ACTUATOR WAS THERMATLY CYCLED
FIVZ TIMES FhOoM +70 DE&x F TO +32320 0OEG F TO +250 DEG F To =187 DEGC F TC
-100 DEG F-TO +70 DEG F IN A VASUUM OF 1 ¥ 10 -4 TORR. DNELL AT ZACH
TEMPEZRATURE TXTREME WAS 60 MTNUTES MINIMUM AFTER STABILIZATION. AT EACH
+2%50 DEGZ F AND =100 DEG F, THE ACTUATOR WAS CYCLED § TIMES FOR DUAL MCTCE
OPFERATICHNS AND 4 TIMES FOR SINGLE MOTOR OFERATICONS: ELECTRICAL CONTINUITY
- MONITCERED THROUGHOUT THE TEST. THERMAL TEST = THE ACTUATCR WAS
THERMALILY CICLED FIVE TIMES FROM +70 DEG P T +330 DEG F TO +230 DEG F To
=157 DEG P TO -10d0 DES F TQ +70 DEZ F. DWELL AT BEACH TEMPEIATURE EXTREVE
Was 50 MINODTES MTMNIMITM AFPTER STARILTIZATION, AFTSERE EACH +250 DEG F AMND
=100 DEZ F. THE ACTUATOR WAS CYCLED & TIMES FOFE OUAT. MOTDOR CFERATIONE
AND 4 TIMES FOR STHGLE MOTCOER JPERATICHNS. ELECTRICAL CONTINUITY MONITORED
THROTSHESUT THE TEST.

UL, TESTS ALSQ INCLUDE: CICLING AT HIGH TEMPERATURE +250 DEG F EXTREME
INCLUCED OFZRATION AT THE MAYTMUM HEAT DISSIPFATING MADE: CYCLING AT THE
LOW TEMPERATURE —-100 DEG F EXTREME INCLUDED QPERATION AT THE MIVNIMIM HEAT
PISSIPATING MODE. OQPFERATING LIFE TEST - THE ACTUAIOR WAS QYCLED 1,349
TIMES AT ROCYM TEMPERATURE. MOTOR MHO. 1 AND N, 2 WERE CYCLED 250 TIMES
ZACH INDIVIDUALLY WITHIN 60 SEC/STROEE. IT Was ALS0 OYCLED 100 TIMES
WITH BOTH MOTORS CDRIVING TOGETHER WITHIN 30 SECONDS/STROKE) MECHRNICAT
STUPF TEST = THE ACTUATOUR WAS OPERATED AT FULL HATE AND WO Loal INTO
MECHAMIZAL STOP FOR 100 TIMES IN EACH DIRECTION; CERTIFICATION 8Y
ANALYEIE - THESE INCLUDED FUNGUS, O20MNE, SALT EPRAY, SaND/DUST,
TRANSPORTATION PACFAGING, ACCELERATICN, LANDING SiHOCK, EXFLOSIVI
ATMOUSPHERE AND MARGIN OF SAFETY. THE ACTUATORS WERE SUBJECTED TG SYSTEM
' QUALIFICATION TESTS FER RADIATCR LATCHING MECHANISM INSTALLATION VOT70-
524450 (REF. CE-285-55445Q0-001E}) AMND RADIATOR DEPLOYMENT MECHANISH
INSTALLATION WOT70-E24400 (REF. CR-29-5394400-0010).
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ACCEPTANCE TESTS: ACCEFTANCE TESTS INQLUDE: EXAMINATION QF PRQDUCT -
WEIGHT, WORFMANSHIP, DIMEMSICN, CONETHUCTION, CLEAMLINESS, FIMNISH,
IDENTIFICATION MARKING, TRACEABILITY AND USE GF APFROVED MATERTIALS AKD
PROCESSES; ACCEPTANCE VIZRATION TEST = 20 TO 2,000 HZ WITH MAXTMUOM OF
0.04 g2/HZ FROM 80 TO 150 HZ FOR 30 SECOND PER AXIS; ACCEPTANGCE THERMAL
TEST = THERMALLY CYCLED FROM 70 DEG F TO +312% DEG P To +350 DEG F 70 =147
DEG F TC =100 DEG F TC +310 CEC F TA +350 DES F T +70 DEG F. DWELL AT
EACH TEMPERATURE Was3 AT LEAST &0 MINUTES AFTER THERMAL STAZILIZATION. AT
EACH =+2530 DEG F AND -100 DEG F THE ACIUATOR WAS CYCLED £ TIMES FOR DUAL
MOTOR OPERATIONS AND 4 TIMES FOR SINGLE MOUTOR CPERATIONS: POWER
CCHSUMPTICN TEST - VERITIED THE IHFUT POWER DID NOT EXCEED 42 WATTS PER
MOTOR AND THE INPUT CURRENT DID NQT EXCEED 0.35 AMP PER PHASE PER MOTOR
WHEN OPERATING AT THE MAXIMUM LOAD. THEE INPUT FOWER REQUIREMENT OF 117
WATTS AND INPUT CURRENT OF 4.67 AME WERE ATSO VERIFIED UNDER STARTING
CONDITIONS; INSULATION RESISTANCE TEST - THE INSULATION RESISTANGCE AT SO3
VDE WAS MEASURED BETWEEN MUTUALLY INSULATED CONDUCTORS AND BETWEEN
CCNDOCTORS AND THE FRAME, CASE OR CROUMD; DIELECTRIC STRENGTI TEST - 730
VEMS AT 60 HI APPLIED EBETWEEN EBEACH CONDUCTOR BPIN ANT THE CASE.

ACCEPTANCE TESTS ALSO INCLUDE: CYCLING - ACTUATOR WAS CYCLED B0 TIMES
TOTAL WITH MOTORS NO. 1 AND NO. 2 CYCLED 10 TIMES EACH INDIVIDUALLY
WITHIN &0 SECONDS/STROKE. IT WAS ALSO CYOLED 60 TIMES WITH BOTH MOTORS
DRIVING TCGETHER WITHIN 30 SECOND/ STROKE: FREEPLAY TEST - FRTTPLAY AT
THE. ACTUATOR OUTPUT SHAFT NOT TO EXCEED 2.0 DEGREES WITE 19 INCH-LE foaDl

. APTLIED IN EACH DIRECTION: STALL/MAXKTIMUM TORQUE = THT ACTUATOR'S
STALL/MAXIMUM QUTPUT NOT TO EXCEED 100 INGH-LB OR BE LESS THAY S5C TNCH-
LE; TRREVERSIPILITY - TEE ACTUATOR WAS CHECRED T0O EE IRREVERSIBIE To LOAL
OF 50 INCH~LE; MECHANICAL STOF TEST = ACTUATOR OPERATED AT FULL RATE AND
NQ LOAD INTO ITS5 MECHANICAL STOPS FOR 100 TIMES IN EACH DIRECTION:
EIECTRICAT/MECHANTICAL LIMIT TEST =THE CUTPUT ARM OF THE ACTUATOR MOVED

THROUGH THE FULL CLOCEWISE TQ COUNTER-CLOGRWISE TO CLOCKWISE ELECTRICAL
LIMTT TRAVEL.

CMESD: GRQUND TURNARCUND INCLUDES SINGLE MOTOR FUNCTIONAL TESTS IN BOTYH
DIFECTIONS TO YERIFY THE INTEGRITY OF INDIVIDUAL BRAKE QPERATION. THEZSE

TESTS ARE PERFORMED FIRST PLICHT AND FOR EVERY FLIGHT WHERE THE RADOTATORS
WILL EE DEZFLOYEDL.

{C) INSPROTICN

RECETVING INSPECTION

CERIIFICATION OF COMFLIANCE, TEST COUPONE, PHYSICAL AND CHEMTIOAL RECDERS
ARE MAIWTAINED IN THE MASTER FILE. HRECEIVING INSPECTION PERFORMS TISUAL
-AND DIMENSTIONAL EXAMINATION QF ALL INCOMING PARTS. QUATTTY CONTROL
MATNTAINS SURVEILLANCE OF HRAW MATERIAL, LIMITED LIFE MATERIALS, CHEMICAL
AND METALLURGICAT. TESTS AND REPORTS. RECEIVING INSTECTION VERIFIES
MATERIAT. AND PRUCESS CERTIFICATIONS.

CONTAMINATION CONTROL .

A CLASS 100,000 CLEAN ROOM FACILITY IS USED FOR ASSEMBLY. ALL METAT,

PARTS ARE VERIFIED BY INSPECTION TO BE CLEANED AND PROPERLY PACHACED.

FINAL IN3PECTION INCLUDES CHECKS FOR CONTAMINATION USING BORESCOPES, BX
. _ AND 10X MAGNIFICATION DEVICES, AND MEMERANE FILTRATION METHODE,

0z2-46G. 11 .
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ASSEMBLY/ INSTALLATION
INSPECTION VERIFIES AND RECORDS DIMENSIONS OF ALL DETATL.PARTS.

HONDESTRUCTIVE EVAILDATION '

ALI. DETAIL PARTS MACHINED 0 HOOVER DRAWINGS ARE MRGNETIC PARTICLE
TNSPECTED PSR MIL-I-6868 OR FLUCRESCENT PENETRANT INSFPICTED PER MIL-I-
866, DEFENDING ON ALLQY, VERIFIED BY INSPECTION.

CRITTCAL PROCESSES
CRIMPING CONTRCLS ARE MAINTAINED IN ACCCEDANCE WITH M3C-SDEC-Q-la.
SOLDERING IS VERIFIED BY INSFPECTION IN ACCORDANCE WITH NHBS24Q.4 (24).

TESTING
ACOEPTANCE TESTING OF ACTUATUR VERIFIED BY INSFESTIIOH.

HANDLING/ PACRAGING

PARTS ARE TRANSZDORTED IN STAINLESS STEEL TRAYS CR TOTE BOXES.
POLYETHYTLENE SHEEZTING, USED To BAG AND EEAL PARTS AFTER CLEANING, IS
YERIFIED BY INSTECTION. HANDLING AND PACKAGING REQUIREMENTS VERIFIZD BY
THSFETTION.

(D] FAIIXRE HISTORY
THERE HAVE BEEN NO ACCEDTAMCE TEST, QUALIFICATION TEST, FIELD QR FLIGET
FATLURES ASSOCIATED WITH THIS FAIZURE MODE.

(E) OPERATICNAL USS ‘
PALLOWING SECOND FAILURE, EVA WORKAROUND IS POSSIBELE IF RADIATCRS ARE
FULLY DEPLOYED. - .
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